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(54) (57) CnOCOB PEMOHTA OB^AAHOP 
KOJlOHHbl, BiuiioMaiotuiifi cnycx a Nce ro<t»* 
pHposaHHoro naTpy6Ka h pacuiHpeHne ndCJieA- 
Hero AO AHaMerpa o6caAHoft kojiohhu nyreM 
npoTRMCKH Mepe3 Hero HHCTpyMeicra, oTAUHOto* 

U^uCCM TCM. MTO. C UCJIblO nOBUUJeHHH HaACM- 

HOCTM nepeKpbiTHfl HHTepsa/ia ifapyiiieNHn. 
onycKaK>T AononHirre/ibHuA ro(t>pHpoBaHHuA 
naTpy6oK h ycTaHaBJiiiBanr c aaaopoM no Top- 
uy c ocHOBHbiM. paciUHpRiOT oGpatueHHyio k 
ocHOBHOMy narpyCxy KOHueByio Mactb Aono;i* 
HHTe^ibHoro natpydKB h CMetuaioT ero ao yno- 
pa B paHec ycraHOBAeiiHuA; a sareM npoiHrii- 
BaioT MHcrpyMeHT Mepea Becb narpyCoK. 
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\it-|iMr\iiJ\f I l»i .n?hi»i» ;,iisi!i' ii«T»M»v»*i iriii«H"Tii 
ft ••ru-;Mllii\ Ki».lt*IIH.I\ i'Kli.lAMir lli*4^1HHOH M 
i;il(lHt|H |l)tt>\IUMI.K'IIM«H'lll. n M3Cril«K-TII ll|MI 
K:ifHtT«i;ihllll\l pCMi'mfl* li6iM.lHMX Kl».1t||UI. 

lliiuvToii riicH<»6 \( r.'iiuiHKii roijipiipniijiiiiio 

10 iinipy6K;i r ipyCux »i>icm paciiiiipciiiiM cro 

IMHpi'.irTB«»M BipMSa 

Hc.VHTaiKOM aaiiMoro cnfKo6a nitiwcicn 

ipv;niocTi»K) (>6ccru'Hciiiifl paBiiOMcpiioru pac- 
iiiHpoiiiDi nwj»piip<»HanMoro narpydKB no Bccfi 
[Ipii ni.ibir<»\i iioBpe;«aeHHii KoioMMbi 

11 60.11.111011 IIC.1IIMIIHC .lapwaa o6caiiiiaR Kaioii- 
11:1 MO>KeT 6MTb iiapyuieiia. a iiepaBHOMcpiuxr 
pactiiiipcHiic iiaTpy6Ka iipiiBoaiiT k VMCHbiiie- 
iitiio oro npoxcunoro ccHcimfi. 

HsiiirMkiot* 6.iti:iKiiM K iipejLiaraeMOMy nu- 
.1RCTCH ctiocoft peMoiiTa o6caaHofi KaiOHHU. 
BiwHOMavniiiiM cnycK b Hee ro(t>pHpo&aiiiioro 
naTpy^Ka 11 paciiiiipcHttc noc;ieiiHero m nn- 
aMerpa oTicaAHnA Kaioiniu nyreM npoTiDKKH 
«iepc:i iicro iiiicTpyMCirra |2]. 

He:t<KTaTOK tuBCCTitoro cnoco6a aaiciio- 
MUi'Tcw B m;i.iom iinae>KHocTH nepeKpbiTiisi 30- 

1114 MapyilieilllH. MTO CRflSaHO C B03MO)KHOCTblO 
iMYMaCB B npaKTMKC pCMOMTa o6caflHblX KO- 

.101111. Koraa noc.ic ycTaiioBKn ro(t)pHpoBaiiHO- 
ro iiaipyftKij iicrepMeTHMHo<Tb coxpaHHercfl. 
npn'icM 30Ha iiorepMeTiiMHocTii. KaK npaaii-io, 
iiaxo.iiitcR McnocpeacTBCMiio Haii luii noa yc- 
TanoaiiMiMUM panee narpyGKOM. /liiKBHiiiipo- 
Miiri. i^iy HerepMi riiMHOcTb mojkho TonbKO ny- 
TCM ycTaHOBKit aonaiHiiTefibMoro narpyfiKa b 
CTUK K ywe ycTaHOMCHHOMy. 

Ue.ib ii3o6peTeHHR — noBuuieHHc Ha/ieM-. 
iiocTti ncpcKpuTHn iiiirepBa^a HapyuJCHHii* 

ricKTaiLiCHHan ue/ib aocTHraercH tcm. mto 
B crKK*<i6e ficMOHTa <>6caAHoft kojiohhu. bkjik>- 
•laioiiiCM cnycK b hcc ro(t)ptipoBaifHoro narpyG- 
Ka II paciinipciitic nac;icjticro ao AHSMerpa 06- 
caiiHOH K0.10HHM nyreM nporn^KKH Mepc3 Hero 
iiHCTpyMciiTa. cnycKaioT aonojiHMTe;ibHNH roi})- 
pitpoBatiHHM naTpy6oK 11 ycraHaBJiHRaiOT c 3a- 
3opoM no Topuy c ochobhum. pacuiiipRiOT 66- 
p;iuieHHyto k ocHosiioMy narpybKy KOHueByio 
MacTb Aono.iHiae.ibHoro riaTpy6Ka n CMeiuaiOT 
ero jio ynopa b paiiec ycTaiiOBJieHHbiH. a .3a- 
TCM iipoTflrMBaioT HHCTpyMeHT Mep€3 Bccb nar- 
py6oK. 

Ha ((inr. I -5 noKasaHa noc-ieAOBatejib 
HocTb ycTdiiODKM jiono.iHHTc^ibHoro naTpy6Ka 
Ha,i ochobiiiSm; Ka (pnr. 6—10 — to >Ke. npM 
ycTaHoBKe AoriciHHie.ibHoro naTpy6Ka noA 
ociioBHbiM; Ha 0iir. 1 1 ccMeNNe A— A Ha 
iJiMr. 3. 

Cmuoft BK.iiOMaeT nocyieAOBaie/ibHocib one- 
paiiMH I MMCTpyMeHTOM I. HanpMMep. c paaii- 
a-ibieo paruiHpflioiaMMCB koiiuom. HHcrpyMenT 
ouycKaioi fl cKBa>KHHy Ha Tpy6ax 2 k Mecry 3 
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ll.lpVlilCMK'l K*Mi|IIMIJ % liMMMltd 

HUM nHttpitp4lp:iMlll<IM ll;MpV^*K«iM I It \ltn(t<i\l 
IUK\TlMOA.iltMbH«K'1l< I ifU*p;il|Mrf ri«i 4'HM«iir*v 

npH pnOiifv cliH.iy Rnrpx (()>Hr.*l fi) Vi'i.i 

KOH.Tl*HHtjri p.'lHCe fl.iaCTMpb B HH.lt* riHt>pll|Hf 

^ BiiHiioro naTpyr)K3 6 .laiittMaeT iit».io>KeHiii'. no- 
Kn.iaHiioc Ha ipur. I. 11 HapytueiiHe 3 o6caAHOH 
K0.10HHW ocraeTCfi Hcnepf KpuibiM. HaMMHan gt 
, rcioBbi ruiacTMpR 6 m BMUje. ilcincuHHTc-ih- 
HUM ru^jpitpoBaNHbiH narpy6oK 4 unyCKaercR 
(0 K paHce ycTaHOB.ieHiio.My luiacTbtpK) 6 c hh- 
TepBa.ioM OT Hero no ropuy. 

3aTC.M B Tpy6a.x 2 co:uaioi . hiiAmtomhoo 
vian.ieHHe ^kmakchtth. pasHoe 1/3 pa^cmero a^h- 

.leHHR. B 3TO SpeMfl MHCTpVMCIIT I p.lClllHpHi'T 

ie iLidcTupb B npe.ic.iax. noKa3aHMM.x iin (^H^. 11. 
T. o. HO iia.iHocTbio. CitenAeHMc n.iactbipn c ko- 

.IOHHOA npOH30AAeT .1Hlllb*l10 RUCTyilBM. flpu 
Been 3T0M npoTR)i^Ka HHCrpyMCHTa I B iLiac- 
Tupc {<pnr, 2) cocraB-iflCT Hana-ibNyio MacTb 
cro A-iMHU. HTO no3Bo.iMT .lerKo cABiiHyTb cro 
20 nHH3 yriopoM 5 ao KOMTaKTa d panee ycraiMm- 
.iCHHufi HAacTupb 6 fte3 Ha.x.iecTKM i(p\tr, 3 

H 4) H liepeKphlTb HHTepBa^l MOKAy MHMH Mi- 

naiHHTeAbHbiM n.iacTbipeM 4. 

flocAC 97oro AaBAeHiie >kh.ikocth b HHcrpy* 
MCHTC I cHu;KaiOT AO HyAsi. PaAHa.ibiibte Ha- 
rpysKU HHCTpyMeHta 1 hb naTpy6oK 4 yMenb- 
uiaiOTCsi. M OH nepeBOAHTcn b HaMaAbHoi- no- 
.io)KeHHe ((|>tir. 3). VnopoM 5 CMemaioT narpy- 
(3oK 4 BHM3 AO ynopa b. panee ycTanoa.ieii< 
Hufi onacTbipb 6. nepeKpuBan HHTcpRaA napy- 
3Q ujeHHR (4)Hr. 4). HM)KHRfl sacTb naTpy6Ka 4 
ynHpaeTCB b BepxHioio Macib panee ycraHOB*- 
AeHHoro RAacTfaipn 6. B necre coeAHnennn no- 
AyMaercR rcpMetHMHoe coeAHneHHc Anyx toh- 

KOCTeHHblX HAaCTbipeA H nOCAC 3TOrO HHCTpy- 
MeHT I upoTRrHBaioT Mcpes naTpy6oK 4 ao bm- 
35 xoAa 113 Hero (<t)Hr. 5). 

B npoH3BOAi:TBe pa6oT no ycroHOBKc ii;iac 

TbipR B 06caAHOH KOAOHKe CCTb RapnaHT.. KOf- 
Aa HAaCTUpb paCUJHpReTCR HHCTpyMCHTOM I 
CBepxy BHM3. 

nocACAOBaTevibHOCTb unepauHH no npeA.ia- 
^0 raeMOMy cnoco6y b btom cAysae aHa.iorHHHa 
nepBOMy BapnaHry. TOAbKo AonojiHHTe;ibHbJH 
narpyCoK 4 ycraHaBAHBaioT 3aTR>KKoA Tpy6 2 
BBepx AO ynopa b panee ycTanoBJicHnbift n^ac- 
Tbipb 6 B o6caAHOH Ko/ionne ((t>Hr. 6-10). 

TaKHM o6pa30M, ncnoAbiyn npeAAaracMbiH 
cnoco6 coeAHHeHHR nAacTupeft mo)kho hobm- 
cHTb HaAewHOCTb nepcKpuTMR Hapyuiennoro 
HHTepBa;ia o6caAHoA koaohhu. 

npeAAaraeMbift cnoco6 ycrpanneT noBTop- 
Hoe ueMeHTHpoBanHe oCcaAHux koaohh Mepe3 
50 iie(})eKT B KonoHMe. 

ycTaHOBKa iiotio.iHMTe/ii,Horo n.iacThipn 3hji 
MKTeAbHO coKpdTHT i( npcMR. 3aTpaMHBaeMoe 
Ha npHroTOB/ieiiMe h ^.ikhmkv MaTcpna.ion mc- 
pea AC<|)CKT B Ko.noHiie. 




CocTatMTe^b H. Kenxe 
PfttaRvnp H. Kona/icaa TcxpcA H. Bepcc KoppCKrop A. jMHOxocob 

3aKa3 8619/32 TMpaw GOQ Tlo^nMCMor 

BHHHIIH rocyAtpcTKHHoro notfHTfT* CCCP 

no ACiiaM M306pCT«MMA M otkpmtmA 

113035, MocKfta. X— 35. PayaicKsn nj6.. a. 4/S 
O^MJiffAA nnn «naTeirT». r. VwropOA. yji. llpoeitTHAii. 4 



[state seal] Union of Soviet Socialist 

USSR State Committee 

on Inventions and Discoveries 



(19)SU (11) 1051222 

3(51) E 21 B 29/10 



A 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 3460547/22-03 

(22) July 1, 1982 

(46) October 30, 1983, Bulletin No. 40 
(72) V. P. Pankov, S. F. Petrov, M. L, 
Kisel'man, V. I. Mishin, and S. M. Nikitin 
(71) All-Union Scientific-Research 
Institute of Well Casing and Drilling Muds 
(53) 622.248.12(088.8) 
(56) 1 . US Patent No. 3 17561 8, cl. 
166-63, published 1965. 

2. USSR Inventor's Certificate 
Appl. No. 3288642/22-03, cl. E 21 B 
29/10 (1981) (prototype). 



(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fart that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is cormected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed v^th 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve. Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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Russian original [see Russian original [see Russian original [see Russian original 
foriSgure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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